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ABSTRACT : 



PROBLEM TO BE SOLVED: To improve battery characteristic by using an element which 
forms a compound with an alkali metal and a carbon material having no element, which 
forms a compound with an alkali metal for a negative electrode active material and 
specifying the composition of a positive electrode active material. 

SOLUTION: At least one bind of element which forms a compound with an alkali metal 
and a carbon material containing no element which forms a compound with an alkali metal 
are used for a negative electrode active material, and at least one kind of material to be 
used for a positive electrode active material is a compound oxide having Formula I (in the 
formula, A stands for one or more metals selected from among alkali metals, P is one or 
more kinds of elements selected from among Mg, B, P, and In, M is one or more kinds of 
elements selected from Mn, Co, And Al, N for one or more kind of element selected from 
among Si, Al, Ca, Cu, Sn, Mo, Nb, Y, and Bi, and w, v, z, y, z for the numbers of 
respective formulas II, III, IV, V, VI) and a mixture of the material with graphite having 150 
" or higher Lc, and a carbon black having 50 m 2 /g or lager specific surface 
area as conductive agents is used as the composition for the positive electrode active 
material. 
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^m^t-s-Tfi-m^r^Ric x hwmzmi ixm 
na$ : m-%:Zitz>zzt&X'&&« b. p^ts^Riifist 

fftC«-&fc«>B. PO®mnJ:-e»^a:fMftTA i3 5r<, i£ 
?£M£ltf$-C'£S, Si. In, Sn, Mg, Ca, B 
i lZ£&Wmiife£'ntyX'Xffi'±±t J< ?^MK SIFl 

g. P. A 1 . B, Si. Y. Nb. C aiiRXftfUffi 
[ 0 0 4 1 ] 4fc . M g . P . S i . C atdik ^4* 

imjzw.K § ixa fc* , mgkftx-omrfmmsm: l , 

XA^(5k^k*^< . jft3CTt*ffoT t*«Mlr'(tSriaft. 
4. 

[0042] &C^91<0**3W^HI*aK* . L c 

am o o Aw±wm&imir&.mmhtft\,wx\ ztin 

m^z J; o T«M6 ifkO^^f 4 S . S 4>fcJt 

•aiSnS*<5 0m*/s JSLhWA— jK^^-y^li. iEffi 

*>ii § ^ k < . m^Bmmm &h. z\tih -mm 

cr)t-#yr)muz£ 0 , m^&mmiZ e>izM£ 0 , 
flaw Lv^t SitTSfcflKBT^W L-— himPTO 

[0043] acfc*»B^JitHgflrtt^ffl $rii^.& . 

L L fctfjREtCj: 0 . l£3R*ffl±T-?)L. i <0«ttttflftB 

r> xn t>ixfz±u?)it-£ifafr i com&fcmzji 

[0044] Ti\s*/0-8tmt4k-&fa&18l&L%: 
^fcmtiStfZtlzX. 0, T^'J^Sk^ftSrffM 
^*^tlWMW±ttt«W8»fc:. l 0 0 0 AWT 
©e^KKSMMftS * h Z k 3&«T S h Z k A^^IIW^W 
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BSivCVi*. 1 0 0 0 A&T*>8r?#tcW#»;S-li:* 

jflWJTS* L Jt7BRfc«3»mMa*M-4 - k iz X 0 , ^ 
S»f«^«7-1iat3Bfl:S*& i i: **? •# 5 . iftfc: J: 
0 , «r«c*<W* L i w»«W=5r h 9 -y TSrlK&ktJ-ti: 

[0045] r/u/v u**tft^tt*»rttr&7c«i: L 

t L tii. ft. ffi. x>/?-/W. 'Jy, fiftK. 

•fc u y . T)l A 0 ±W, k it-smzjtm-t I fcm* &a ■ 

ft. uyKS^Bflg. ttft«i«r*tr»&fc:iiifi^<0 
"7 I- U >y 7 O.Li Off A . ftUil$<oSg 

[0046] *»«B«fWKSftKfcI«*S*Ktf>H-^ 

mm. mtt&umta** y 7x-xt ? f-ftflua* 

tea. O'COTCtJ^Tii, &**DifK&«:R<7) 

l i a**faj l^M" < * o . waj LikRmtxm 

[ 0 0 4 7 3 *«BHofia?g!Bj«tlffiig«i»^ 

[ o o 4 s ] **Bj«ftffi7gftfrr-iiaik«i»^>Ui3is*t 
nmmmn zm^ tc^izmm k%% tea^s t tear- 

tc«fc95St#T*&. «#<OIEtt*ra, Mitf, A, M y N 



z O, ( MiTlVti <J±m^^miiiltz^< k h 1 MX' 
h 0 . M«»»A11T* 0 . N«iA I , In. S nOffl 
A»fe»*f < 1 1 L . 0 . 0 5 si x g 

1.10, 0.85SyS1.00. 0-OOlSzSO. 

1 0 ) «rfflVXfc»#, ffijft. ^C-2 0"COTC*3^T 

[0049] aMBfflOjEKattSt-CtiflttteWJKjW* 

^ittcfco. - 2 o ri-UTotijiJicmtfc v %t t, 
mat mm tmmm^ti. nmnmrnmnsMm 
frbMHzmx* Liffmtmm^. mmm^mm. 

. [0050] xwnvmi&immkWMmkvm^ 

k IX 'J i'^I^ZL i C 1 O, , LiBF,, L. i P F 
5 , Li C F 3 S Oj . Li C F 3 C 0 2 . L i A s F 6 . L 
i S b F 6 . Li B 10 C 1 , 0 ,. LiAlCl,, LiC 

i . Li Br. l i i , wmmmfrxym. u **; 
a, ^Du^yjfw, my x-fi'fr'ytev+'yj* 

BF 4 . LiPF 6 , LiCF 3 SOg. LiCF 3 CO/J 
o k h-^£m<*Vz*§r£, 6 O'Cto&ffiLTt 

[005 1 ] sfcfe, ^^H^jES&lffitt&IKffjftj:^) 
M-Zr&k LX%mzTvt°]/>*;-#*-b, 7°nt°U- 

— h, ^•f-ywxf-iU/r— h, 1. 2->^l-*v- 

^^^^h'. 1, 3-y^V7y. *WSf". 
^ -r/t-'HvU- A 75 F, ^ * V 9 >- . T -fc I- - I- U , 

-hD.^y, Jf-yy^^. W&x+iv, rntjj-y' 
K^f-/!-, rnWyUxf*, 'J^Kh'JxAf^, 
h 'J h 4f > > ^ V , ^V? > . x'Xf^x 
— r'K 1, S-To.'N'y-f^-hy. X/Urj^y, 3- 

fh7tKn7 7>i#(*. y^V^y. 1. 2->-' 

*-MJWW*. xf-u-y^-^-h, yf-i-y^-^ 

y. : J*1-)VA— h. y'xf^-#^-h. ^ 
f-ypx^^-df^- K 1 . 2 - S/*^ r- i^x ^ y . 
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2-.Xf^f l s 5t Kn7 5X. : J:/.1-)VX)V7 s s 
F coo <t fe—oSrWv *?l 0 J ; J^ft ; EevS 

[00 52] Sfcfc. *IWI«ISRlXJiai:fllMJKt 
^M^-iiri: Lt**fc±3Sflif«E«0^ny>"flail**t*i 

>•#— #3N— h. 7>L- 1-. t"-i/y*- 
;K*— h , # — ~71-)V =>'/V v . v-".* ^-)Vt}~ 
-h, s^x^Xr— K ^f'lif/W-^*- 
K 1, 2 -SAX h^X.?> . 2 /f/l-fh^tH 

F, -CF. -CF,, -CK:, -CI . -CC1,- 

C C 1 2 , - C C 1 a -cm. $ & t fc h w> v *yytc <kt 

T7W~hOA'. #\)xfr\sV**4M H. !K'J7 7 
To tr u 4SJ: 9 iHtfitfc^* < t t-otJLh 

4.5v owm&fcfcwc i> , *ffenj<7jir«s«(cfc 

[0054] 



[005 5] 1 ) jESttfU: LXm 1 fC^L-ft: 

*fMOtt$l £ mm L , STOW fc L T « 1 L J>> L c tf> 

m$£bitmmmv>fi-#y7y •■ i z&^fflb l 

X#V 7-y-fLt'x»Jry£fiUt-C'8 8 : 7 : St** 

'j a km , 6 v vm ->«rc 3 o tommt . * s 2 0 5 ? 

Mb LT i"° U 7 y fbt'xu fxJ 7fift%HK Ust^dl 
£fflv\ ff3 2 0S?ay<0*BS<OPiflBfcafcffiLfc. IE 

t°U yjg-fey xV - * Sr/T ITJEH b ftffi&fS/I L , £*i 

(ZtilmoltfOL i PF 6 2r 1 'J -v h^tf0Xf-U->*-^ 

Srffifflt. «fftffirtfe:aEJRt«:. ««fllfc*»L«>r 1 S 
0 0 in A h SawPMfflttfflSr-flsK L , ttjfiU: 3 6 0 
mA?4. 2 Vi-C'5Emf^, 3 6 0niA"C2. 7 Vit* 
OT*£QaH3ME£frt'\ ^pft. -2 0t;"C«> 
1.5C Wl/-M#tt, -2 0"CtVJ2C<7)^«^Si 

[0056] (itteW 1 ) jEWftt. 

fflfc txm i (cjp-rtm^ttffl t . mmm 1 1 rhk(= l 

T«ft£fBKLfc. ^fi. -2 0r-Cc7.)l . 5 C 

OU- hWtt. - 2 0'Ct«2 C <?M%W$MlZff-m I 

[0057] 
[«1 ] 
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[0058] h i£BtXm&<t, ffi&X'<nmtt^4 \s- MWSfcJ^F 



(5D int. ci . 6 wmm 

H0 1 M 10/40 



F I 

H01M 10/40 



A 
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